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(57) ABSTRACT

A fixing mechanism for use 1n a peripheral storage device
having a cover and a core, includes a first hook slip element
on the cover and a second hook slip element on the core. The
first hook slip element 1s formed with a bending part and an
extension part. The second hook slip element 1s formed with
a first step part on which the bending part rests and a hook
slip part for the extension part to pass therethrough to be
engaged with the hook slip part, such that the cover and the
core are hooked together in a way that movement of the
cover 1n both vertical and horizontal directions 1s restricted
with respect to the core.
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FIG. 7 (PRIOR ART)
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FIG. 8 (PRIOR ART)
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FIXING MECHANISM BETWEEN CORE
AND COVER OF PERIPHERAL STORAGE
DEVICE

This Nonprovisional application claims priority under 335

U.S.C. § 119(a) on Patent Application No(s). 092211671
filed in Taiwan, R.O.C. on Jun. 26, 2003, the entire contents

of which are hereby incorporated by reference.

FIELD OF THE INVENTION

The present invention relates to fixing mechanisms
between cores and covers of peripheral storage devices, and
more particularly, to a hook slip structure used to fix the core
and cover together without the use of tools or screws.

BACKGROUND OF THE INVENTION

As time evolves, the trend for electronic devices has
become to provide devices with characteristics such as
small, light weighted and “mobile”. To this end, peripheral
storage devices are also required to possess the above
teatures, especially CD (compact disc) player or slim-type
CD player which are standard equipment for electronic
devices such as computers. The main difference between a
traditional CD player and a slim-type CD player is that the
latter has a smaller volume and weight and thus 1s more
suitable for mimiaturized electronic devices such as note-
book computers. The slim-type CD player 1s more 1n line
with the new generation product trend, such that 1t 1s
gradually superseding the tradition CD player.

A common peripheral storage device 1s shown 1n FIG. 7,
for example of a slim-type CD player 10 comprising a mount
101 with top cover 101aq and bottom cover 1015 to form a
space when the top cover 101a and bottom cover 1015 are
assembled to the mount 101. Within the space, a tray 103 1s
provided comprising a core 103a, a read/write head 1035
connected to the core 103a and for reading from or writing
to a CD, and a principal-axis motor 103¢ for rotating the CD.

A protective mechanism 1s normally formed on the core
103a to protect the read/write head 1035, the principal-axis
motor 103¢ and other elements 1 the core 103a from
exposure to the environment and ensure their proper opera-
tion. As shown 1n FIGS. 8 and 9, a cover 105 1s disposed on
the core 103a. The cover 105 1s a thin metal sheet (about 0.3
mm thick) with a bent extension 1054, and the cover 105 1s
installed on the core 103a by stretching the extension 105a
from a side of the core 103a to a lower surface of the core
103a for fixation. Since the slim-type CD player 1s small 1n
size, clearance between the cover 105 and the read/write
head 1035 1s only 0.7 mm to 0.8 mm vertically.

However, since the above fixing mechanism 1s operated
only by hooking the extension 105a of the cover 105 to the
core 1034, the very thin cover 105 may easily be deformed
during transportation or manufacturing processes and causes
installation gaps. As shown in the circle of FIG. 9, a gap ¢
1s formed between the extension 1035a and the cover 103a.
Since the slim-type CD player 1s featured by 1ts small size,
and the clearance (sum of gap d and gap ¢ in FIG. 9) between
the extension 1054 of the cover 105 and the read/write head
10356 1s small; when there 1s a gap e, the gap d must be
consequently reduced.

Besides formation of the installation gap e, the above
fixing mechamsm also leads to decrease 1n the gap d making
the read/write head 1035 when moving back and forth
interfere with the cover 105 and 1ts extension 105a. More-
over, this conventional fixing mechanism of hooking the
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extension 105a of the cover 105 to the core 103a only
provides single-direction fixation 1.e. vertical fixation. Dur-
ing the processes of manufacture, transportation or other
conditions that cause horizontal displacement, the fixation 1s
not strongly secured and may be damaged in case of the
cover 105 being deformed.

To solve the disadvantages of the above fixing mecha-
nism, a scheme of binding the cover and the core with
adhesive tapes 1s proposed to enhance the fixation 1n-
between. However, such a scheme consumes a huge amount
of tapes making the manufacturing costs increased, and an
extra procedure for sticking the tapes increases the manu-
facturing time and also the manufacturing and installation
costs. Moreover, 1f the cover 1s deformed during the manu-
facturing processes, the tapes attached to the cover would
become uneven and may fall off due to heating in the
manufacturing, testing and operating stages. As a result, the
fixation effect can not be enhanced, and even worse, unpre-
dictable damage would be caused to the slim-type CD player

when the tapes fall onto different parts or elements in the
mount.

FIGS. 10 and 11 demonstrate another type of fixing
mechanism, wherein on the core 103a’ there are formed a
step part 1034’ and a threaded hole 103¢', and a correspond-
ing threaded hole 10556’ 1s formed on the extension 105a' of
the cover 105'. The extension 1054' 1s adapted to match the
step part 1034", and a screw 107" 1s used to screw the
threaded holes 103¢', 1055' to connect the core 103a' and the
cover 105' together. This solves the foregoing problems of
forming the installation gap and falling of the adhesive
tapes.

Nevertheless, in the use of the above fixing mechanism 1n
FIGS. 10 and 11, a gap ¢ (FIG. 11) would be formed
between the extension 1034' of the cover 105" and the
read/write head 1035' due to the certain height of the screw
107'. As a result, the gap d' must be correspondingly reduced
in the case of a limited space 1n the slim-type CD player,
leading to the same problem of interiference between the
extension 103q' and the read/write head 1035' as described
above.

Besides the interference problem, an installation tool 1s
required for the screwing operation in the use of the fixing
mechanism 1n FIGS. 10 and 11. This not only increases the
installation time and costs, but also raises the material costs
ol screws.

Therefore, the problem to be solved herein 1s to provide
a 1ixing mechanism for use 1n a peripheral storage device,
which can eliminate the foregoing drawbacks and thereby
allows convenient installation and usage without signifi-
cantly increasing the installation and manufacturing costs.

SUMMARY OF THE INVENTION

A primary objective of the present invention 1s to provide
a fixing mechanism between a core and a cover of a
peripheral storage device, which can securely hook the core
and the cover together, and restricts movement of the cover
in vertical and horizontal directions with respect to the core,
so as to eliminate interference of the cover with a read/write
head of the core during motion of the read/write head.

Another objective of the present invention 1s provide a
fixing mechanism between a core and a cover of a peripheral
storage device, which can hook the cover to the core without
the use of screws or tools, thereby providing ease and
convenience 1n installation to users.

In order to achueve the above and other objectives, the
present invention proposes a fixing mechanism for use 1n a
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peripheral storage device, for mounting a cover to a core of
the peripheral storage device. The fixing mechanism com-
prises a first hook slip element located on the cover, and
formed with a downwardly-bent first bending part and a first
extension part; and a second hook slip element located on
the core, the second hook slip element being formed with a
first step part on which the first bending part rests, and a first
hook slip part for the first extension part to penetrate
therethrough to be engaged with the first hook slip part, such
that the first hook slip element 1s coupled to the second hook
slip element so as to mount the cover to the core 1n a manner
that the combined height of the cover and the first hook slip
clement 1s equal to the thickness of the core and movement
of the cover 1n vertical and horizontal directions 1s restricted
with respect to the core.

The fixing mechamism according to the present invention
allows its first hook slip element to hook the core and the
second hook slip element to hook the cover, wherein the first
hook slip element 1s tightly 1n contact with a lower surface
of the core with no installation gap left between the cover
and the core. As a result, the prior-art problems caused by the
presence of installation gap for example interference
between the cover and the read/write head can be eliminated,
and the first and second hook slip elements can be formed
simultaneously with the core and cover, thereby not increas-
ing the manufacturing costs. Besides, the use of first and
second hook slip elements for fixing the cover and core
together does not require extra screws and tools and thus
saves the material costs.

In another aspect of the present invention, on the first
hook slip element of the fixing mechanism there are formed
an upwardly-bent second bending part and a second exten-
s1on part extending away from the second bending part. The
bent height of the second bending part 1s equal to the
thickness of the core. A second hook slip part of the second
hook slip element 1s correspondingly hooked to the second
extension part to securely 1ix the core and the cover together,
and a lower surface of the cover 1s flush with the lower
surface of the core without forming any installation gap.

In a further aspect of the present mvention, on the first
hook slip element of the fixing mechanism there are formed
an extension part that can rest on the core and a hook slip
part with an mverted-hook shape that 1s bent from the
extension part, and the second hook slip element 1s formed
with an opening for the hook slip part to pass therethrough
and an inverted hook part on the rim of the opening. The
hook slip part 1s adapted to penetrate through the opening to
be engaged with the inverted hook part so as to fix the cover
and the core together 1n a manner that the lower surface of
the core 1s tlush with the lower surface of the cover and the
vertical and horizontal movement of the cover 1s restricted
with respect to the core.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention can be more fully understood by
reading the following detailed description of the preferred
embodiments, with reference made to the accompanying
drawings, wherein:

FIG. 1 1s a perspective diagram showing a fixing mecha-
nism before assembly for use 1n a peripheral storage device
according to a first preferred embodiment of the present
imnvention;

FIG. 2 1s a perspective diagram showing the assembled

fixing mechanism according to the first preferred embodi-
ment of the present invention;
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FIG. 3 1s a partial cross-sectional view of the fixing
mechanism according to the first preferred embodiment of
the present invention;

FIG. 4 1s a partial top view of the assembled fixing
mechanism according to a second preferred embodiment of
the present invention;

FIG. 5 1s a partial bottom view of the assembled fixing
mechanism according to the second preferred embodiment

of the present invention;

FIG. 6 1s a partial top view of the assembled fixing
mechanism according to a third preferred embodiment of the
present 1nvention;

FIG. 7 (PRIOR ART) 1s a perspective diagram showing a
conventional peripheral storage device;

FIG. 8 (PRIOR ART) 1s a perspective diagram showing a

conventional fixing mechanism before assembly for use in a
peripheral storage device;

FIG. 9 (PRIOR ART) 1s a schematic diagram showing the

assembled fixing mechanism of FIG. 8, with a circled partial
cross-sectional view of the fixing mechanism;

FIG. 10 (PRIOR ART) 1s a perspective diagram showing,

another conventional fixing mechanism before assembly for
use 1n a peripheral storage device; and

FIG. 11 (PRIOR ART) 1s a schematic diagram showing
the assembled fixing mechanism of FIG. 10, with a circled
partial cross-sectional view of the fixing mechanism.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

L1

Preferred embodiments of a fixing mechanism for use 1n
a peripheral storage device according to the present inven-
tion are described 1n detail with reference to FIGS. 1 to 6.

First Preferred Embodiment

FIGS. 1 to 3 show the fixing mechamism according to a
first preferred embodiment of the present invention. As
shown, the fixing mechanism 1s used 1n a peripheral storage
device having a cover 1 and a core 2. The fixing mechanism
comprises at least one first hook slip element 11 on the cover
1 and at least one second hook slip element 21 on the core
2. The peripheral storage device may be a slim-type CD
player whose structure 1s known 1n the art. For the sake of
simplicity, only the parts or elements of the slim-type CD
player associated with the fixing mechanism according to
the present invention are shown 1n the drawings and desig-
nated with the same reference numerals as illustrated in the
prior art.

As shown in FIG. 1, the first hook slip element 11 1s
located at a side of the cover 1 and formed with a first
bending part 111 that 1s downwardly bent by a perpendicular
angle and a first extension part 113 extending toward a
direction away from the first bending part 111. The first
bending part 111 can be made by stamping, die-casting or
other suitable techmique. The first extension part 113 1s used
to be hooked to a lower surface of the core 2. In this
embodiment, two {first hook slip elements 11 are shown 1n
the drawing. It should be understood that the quantity and
location of the first hook slip elements 11 are not limited to
the drawing but can be flexibly made according to practical
needs.

The core 2 can be produced by stamping, die-casting,
injection molding, or other suitable technique. The second
hook slip element 21 can be formed simultaneously with the
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core 2. The stamping, die-casting or injection molding
technique 1s conventional and thus not to be further
described herein.

The second hook slip element 21 includes a first step part
211 and a first hook slip part 213, which may be formed by
stamping the core 2. The first step part 211 can be for
example a groove and allows the first bending part 111 to be
flush with the core 2 when the first bending part 111 rests on
the first step part 211. The first hook slip part 213 can be for
example a opening, and allows the first extension part 113 to
penetrate through the first hook slip part 213 to be hooked
to the lower surface of the core 2 and flush with a lower
surface of the first step part 211, such that the first extension
part 113 1s engaged with and embedded 1n the first hook slip
part 213 so as to firmly couple the core 2 and the cover 1
together.

In this embodiment there are two second hook slip
clements 21 located on one side of the core 2 as shown 1n
FIG. 1. It should be understood that the shape, quantity, and
location of the second hook slip elements 21 can be tlexibly
made without limited to the drawing, as long as they
correspond to the bending part 111 and the first extension
part 113 of the first hook slip element 11.

For hooking the first hook slip element 11 to the second
hook slip element 21, 1t only requires the bending part 111
and the first extension part 113 of first hook slip element 11
to penetrate through the first step part 211 and the first hook
slip part 213 of the second hook slip element 21 respectively,
such that the first extension part 113 can be engaged with the
first hook slip part 213, and the core 2 1s assembled with the
cover 1 as shown 1n FIG. 2. After assembly, the combined
height of the cover 1 and the first hook slip element 11 1s
equal to the thickness of the core 2. As shown 1n FIG. 3, the
first extension part 113 1s closely in contact with the lower
surface of the core 2, and flush with the lower surface of the
first step part 211, with no installation gap left between the
core 2 and the cover 1, such that the prior-art problems of
inference 1n motion and damage to fixation by cover defor-
mation can be eliminated.

The first hook slip element 11 and the second hook slip
clement 21 are hooked together 1n such a way that, when the
cover 1 experiences a force in the vertical direction, the
second hook slip element 21 and the first step part 211 of the
core 2 restricts the vertical movement of the cover 1, and
when the cover 1 experiences a force in the horizontal
direction, the second hook slip element 21 and the first hook
slip part 213 restricts the horizontal movement of the cover
1. Therefore, movement of the cover 1 1n both vertical and
horizontal directions 1s restricted by the second hook slip
clement 21 of the core 2, making fixation between the cover
1 and the core 2 secured.

Theretfore, as shown 1n FIG. 3, a gap d between the first
extension part 113 of the cover 1 and a read/write head 1035
should not be affected by the prior-art installation gap. In this
case, back and forth movement of the read/write head 10354
would not be intertered by the cover 1 and the first extension
part 113, such that there 1s no need for an extra procedure of
sticking adhesive tapes or using screws 1n the prior art to
facilitate the fixation, thereby not increasing the manufac-
turing time and costs, and also eliminating the undesirable
cllects caused by falling of the adhesive tapes on the
manufacturing processes.

In conclusion, by the hooking or engagement between the
first hook slip element 11 and the second hook slip element
21 1n the use of the fixing mechanism according to the
present mvention, the core 2 and the cover 1 can be firmly
coupled together, and the vertical and horizontal movement
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of the cover 1 1s restricted with respect to the core 2, which
would beneficially eliminate the interference between the
cover and the read/write head and not increase the material
and manufacturing costs as well as avoid undesirable effects
on the manufacturing processes.

Second Preferred Embodiment

FIGS. 4 and 5 show the fixing mechanism according to a
second preferred embodiment of the present invention. As
shown, this fixing mechanism comprises a first hook slip
clement 11' on a cover 1' and a second hook slip element 21
on a core 2'. Most part of the structure and operation of this
fixing mechanism 1s the same as the foregoing {ixing mecha-
nism of the first embodiment and thus not to be further
repeated here; only the different part of structure and func-
tion 1s discussed as follows for the fixing mechanism of this
second embodiment.

The fixing mechanism of the second embodiment ditfers
from that of the first embodiment in that, the first hook slip
clement 11' 1s formed with second bending part 111
upwardly bent by a perpendicular angle and a second
extension part 113' extending toward a direction away from
the second bending part 111'. The bent height of the second
bending part 111' 1s equal to the thickness of the core 2', and
the second extension part 113' 1s used to be hooked to an
upper surface of the core 2'. The second hook slip element
21' 1s formed with a second hook slip part 211' correspond-
ing to the second extension part 113', such that the second
extension part 113' of the cover 1' can be 1nserted into and
engaged with the second hook slip part 211" of the core 2' so
as to strongly fix the cover 1' and the core 2' together.

As shown 1 FIG. 5, by virtue of the bent height of the
second bending part 111' equal to the thickness of the core
2'. when the second extension part 113" are engaged with the
second hook slip part 211' to fix the core 2' and the cover 1'
together, a lower surface of the cover 1' 1s flush with a lower
surface of the core 2' without forming any installation gap
in-between, such that the prior-art problems caused by the
installation gap would not occur.

In this embodiment, the second hook slip part 211" 1s
prepared by stamping the core 2' to form a first opening 213",
The second hook slip part 211" 1s made of the same material
as the core 2' and fabricated simultaneously with the core 2';
also the first hook slip element 11' may be manufactured
simultaneously with the cover 1' for example by stamping
technique, thereby not requiring extra materials and manu-
facturing procedures while saving the material and manu-
facturing costs 1n the use of the fixing mechanism according
to the present invention.

Third Prefterred Embodiment

FIG. 6 shows the fixing mechanism according to a third
preferred embodiment of the present invention. As shown,
this fixing mechanism comprises a first hook slip element
11" on a cover 1" and a second hook slip element 21" on a
core 2". Most part of the structure and operation of this
fixing mechanism 1s the same as the foregoing {ixing mecha-
nisms of the first and second embodiments and thus not to
be further repeated here; only the different part of structure
and function 1s discussed as follows for the fixing mecha-
nism of this third embodiment.

The fixing mechanism of the third embodiment differs
from those of the first and second embodiments in that, the
first hook slip element 11" 1s formed with a third extension
part 111" and a third hook slip part 113" that extends from
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the third extending part 111" and 1s bent to form an 1nverted-
hook shape. The second hook slip element 21" 1s stamped to
form a second opening 211" for the third hook slip part 113"
to penetrate therethrough and an 1nverted hook part 213" on
the rim of the second opening 211",

The second opeming 211" 1s of a LL shape and suflicient to
accommodate the third hook slip part 113". A concave step
part 215" 1s formed on a lower surface of the inverted hook
part 213" to be hooked with the third hook slip part 113",
wherein a region of the third hook slip part 113" hooked to
the concave step part 215" 1s tlush with the lower surface of
the core 2" to control the occurrence of the installation gap.
By the fixation and engagement between the first hook slip
clement 11" and the second hook slip element 21", the
vertical and horizontal movement of the cover 1" mounted
to the core 2" would be restricted with respect to the core 2".

The shape of the mverted hook part 213" and the third
hook slip part 113" 1s not limited to FIG. 6 of this embodi-
ment but 1s flexibly made as long as the third hook slip part
113" can be hooked to the concave step part 215" of the
inverted hook part 213",

Besides the L shape, the second opeming 211" can flexibly
have a semicircular, triangular or other suitable shape as
long as 1t allows the third hook slip part 113" to pass
therethrough and hooks the third hook slip part 113" by the
inverted hook part 213" formed on the rim of the second
opening 211",

Moreover, the quantity and location of the first hook slip
clement 11" and the corresponding hook slip element 21" are
not limited to those shown 1n FIG. 6 of this embodiment but
can be provided 1n a flexible number and different locations
to enhance the fixation between the core 2" and the cover 1".

In conclusion, the fixing mechanism for use 1n a periph-
eral storage device according to the present invention yields
significant benefits. The fixing mechanism comprises corre-
sponding hook slip elements respectively located on a core
and a cover of the peripheral storage device, which are used
to firmly hook and couple the core and the cover together in
a manner that, a lower surface of the core 1s flush with the
cover without forming any installation gap and the vertical
and horizontal movement of the cover 1s restricted with
respect to the core, such that the numerous prior-art prob-
lems caused by the installation gap for example interference
ol the cover with the read/write head during back and forth
motion of the read/write head can be eliminated.

Further, the use of hook slip elements to fix the core and
the cover together does not require screws and tools are not
required and can be manually operated by hands, thereby
reducing the material costs and providing ease and conve-
nience in assembly.

In the fixing mechanism, the hook slip elements and other
associated parts can be formed simultaneously with the core
and cover during manufacture, such that the manufacturing
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costs are saved and no extra manufacturing processes are
required, making the fixing mechanism broadly applicable
in the mdustry.

Consequently, the fixing mechanism according to the
present invention desirably solves the prior-art problems
associated with the presence of installation gap and avoids
increase 1n the material and manufacturing costs, making the
assembly of the cover and core through the use of the fixing
mechanism easy and convenient to implement, and also
strongly secure the fixation and engagement between the
cover and core such that the cover 1s restricted from vertical
and horizontal movement with respect to the core.

The invention has been described using exemplary pre-
ferred embodiments. However, 1t 1s to be understood that the
scope of the invention 1s not limited to the disclosed embodi-
ments. On the contrary, 1t 1s 1tended to cover various
modifications and similar arrangements. The scope of the
claims, therefore, should be accorded the broadest interpre-
tation so as to encompass all such modifications and similar
arrangements.

What 1s claimed 1s:

1. A fixing mechanism for use in a peripheral storage
device, for mounting a cover to a core of the peripheral
storage device, comprising:

a first hook slip element located on the cover, and formed

with a bending part and an extension part; and

a second hook slip element located on the core, the second

hook slip element being formed with a step part on
which the bending part rests, and a hook slip part for the
extension part to penetrate therethrough to be engaged
with the hook slip part, such that the first hook slip
clement 1s coupled to the second hook slip element so
as to mount the cover to the core in a manner that the
combined height of the cover and the first hook slip
clement 1s equal to the thickness of the core and
movement of the cover 1n vertical and horizontal direc-
tions 1s restricted with respect to the core.

2. The fixing mechanism of claim 1, wherein the bending
part 1s bent downwardly by a perpendicular angle.

3. The fixing mechanism of claim 1, wherein the exten-
s1on part extends toward a direction away from the bending,
part.

4. The fixing mechanism of claim 1, wherein the exten-
sion part 1s 1n contact with a lower surface of the core and
1s tlush with a lower surface of the step part.

5. The fixing mechanism of claim 1, wherein the step part
and the hook slip part are formed by stamping of the core.

6. The fixing mechanism of claim 1, wherein the step part
1S a groove.

7. The fixing mechanism of claim 1, wherein the hook slip
part 1s an opening.
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